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DETAILED ACTION 

1 . Claims 1 14-173 have been presented for examination based on applicant's 
amendment filed on 02 November 2005. 

2. Claims 58-1 1 3 have been cancelled. 

3. New Claims 1 14-173 has been added. 

4. Claims 1 14-173 remain rejected by examiner. 

Response to Arguments 

5. Applicants arguments filed on 02 November 2005 have been fully considered. 
Regarding applicants response Objection to Claims: The examiner withdraws 
objection to the claims in view of applicant's amendments to the New Claims filed 
on 02 November 2005. 

Regarding applicants response to the specification : The examiner withdraws 
objection to specification in view of applicant' amendment to the specification and 
submitted a copy of clean Abstract filed on 02 November 2005. 
Regarding applicant's response to 101 rejection : The examiner withdraws the 
101 rejection in view of applicant's amendment and argument filed on 02 
November 2005. 

Regarding applicant's response to 102(b) rejection : 

Regarding Newly Added Independent Claims 114, 127, and 
137 'Applicant's argued that the limitation "...a second definer operable to define 
a plurality of predetermined discrete energy propagation pathways... which 
pathways are independent of any . . .objects or energy sources..." does not teach 
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by Wallace. However, the examiner notes that the new claim limitation that 
recites ""...a second de finer operable to define a plurality of predetermined 
discrete energy propagation pathways... which pathways are independent of any 
. . .objects or energy sources..." is clearly taught by Wallace on col. 6 lines 45-58 
which reads as follows: 

"A significant advantage flowing frontthe practice of the present invention 
Wth e ability to define light sources in radiosity that have artificial (and arbitrar y}, 
Characteristics. For example, socalled "non-physical" light sources with ndj 
Attenuation over distance or light having arbitrary q/uadmtic attenuation can be, 
^simulat ed. Fu rther, light sources such as "point lights" (i.e., a light emitter that 
has no area) and "positio nal li ghts" (eig., spot lig hts and cone lights) having 
^artificial light distribution patterns, as well as so called "directional lights " 
fi.e., parallel light rays located an infinite distance from the scene) can b e, 
simulated in radiosity] 7n the Notice of the invention J these features are, 
Achieved by redefining the form factor equation for the desired effect." 
The examiner has therefore interpreted claimed invention % I. plurality^ 
^predetermined discreie^er^ fSropagatioh pathways. . : " to be functionally 
Equivalent to the "having artificiaFlight distribution patterns, as well as so called 

The examiner therefore maintains the 102(b) rejection of claims 114, 127, 
and 137. Furthermore, the same rejection applies to newly added independent 
claims 142, 154, and 164. 
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Regarding applicant's response to 103(a) rejection : 

Regarding 103(a) rejection motivation to combine : The examiner contends 
that the motivation to combine Wallace and Wrigley and in accordance with 
MPEP guidelines for the following reasons: 

MPEP 2143.01 Suggestion or Motivation To Modify References first recites: 

"There are three possible sources for a motivation to combine references: 

the nature of the problem to be solved, the teachings of the prior art, and the 

knowledge of persons of ordinary skill in the art." In re Rouffet, 149 F.3d 1350, 

1357, 47 USPQ2d 1453, 1457-58 (Fed. Cir. 1998)" 

Therefore, in suggesting a motivation to combine, the examiner specifically 
focused his motivation on the knowledge of persons of ordinary skill in the art. More 
specifically, that a skilled artisan would have made an effort to become aware of what 
capabilities had been developed in the market place, and hence would have knowingly 
modified Wallace with the teachings of Wrigley. 

MPEP 2144 Sources of Rationale Supporting a Rejection Under 35 U.S.C. 103 
recites: 

The rationale to modify or combine the prior art does not have td be 
expressly stated in the prior art; the rationale may be expressly or impliedly 
contained in the prior art or it may be reasoned from knowledge generally 
available to one of ordinary skill in the art, established scientific principles, or 
legal precedent established by prior case law. In re Fine, 837 F. 2d 1071, 5 
USPQ2d 1596 (Fed. Cir. 1988); In re Jones, 958 F.2d 347, 21 USPQ2d 1941 
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(Fed. Cir. 1992). See also In re Kotzab, 217 F. 3d 1365, 1370, 55 USPQ2d 1313, 
1317 (Fed. Cir. 2000) (setting forth test for implicit teachings); In re Eli Lilly & 
Co., 902 F.2d 943, 14 USPQ2d 1741 (Fed. Cir. 1990) (discussion of reliance on 
legal precedent); In re Nilssen, 851 F.2d 1401, 1403, 7 USPQ2d 1500, 1502 
(Fed. Cir. 1988) (references do not have to explicitly suggest combining 
teachings); 

Having access to the teachings of Wallace and Wrigley, would have 
looked to the prior art and hence would have knowingly modified the teaching of 
Wallace, with the teachings of Wrigley in order to gain the advantage of reduced 
cost and development time. Specifically, a skilled artisan working in this 
obviously competitive environment would have made an effort to become aware 
of what capabilities had already been developed in the market place, and hence 
would have been aware of, and known to seek out the relative teachings of the 
problem to be solved, namely, the teaching of Wallace and Wrigley. 

For the reasons set forth above the examiner maintains the 102(b) and 
103(a) rejections. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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7. Claims 114-120, 126-130, 135-148, 153-157, and 162-173 are rejected under 35 
U.S.C. 102(b) as being anticipated by U.S. Patent No. 5,313,568 issued to Wallace. 
As per New Claim 1 14: 

Wallace discloses computer apparatus operable to process data to model energy 
propagation within a three dimensional scene (col. 1 lines 20-23), the apparatus 
comprising: 

a first definer operable to define a three dimensional environment for containing 
the three dimensional scene (Abstract lines 1-6); 

a second definer operable to define a plurality of predetermined discrete energy 
propagation pathways in a plurality of directions within the defined three dimensional 
environment, which pathways are independent of any defined energy receiver, object or 
energy source (col. 6 lines 45-58); 

a creator operable to create the three dimensional scene within the three 
dimensional environment by locating objects and energy sources within said three 
dimensional environment (Abstract lines 1-6); 

a determiner operable to determine intersections between said predetermined 
pathways and said objects and energy sources within said three dimensional 
environment (col. 1 lines 61-67); 

a first calculator operable to calculate propagation of energy along said 
predetermined pathways in accordance with said objects and energy sources and the 
intersections determined by said determiner (col. 1 lines 63-67); 
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a third definer operable to define an energy receiver within said three 
dimensional environment (col. 7 lines 8-14); 

an identifier operable to identify which of said predetermined pathways intersect 
said energy receiver (col. 5 lines 57-63); and 

a second calculator operable to calculate energy received by said energy 
receiver within said three dimensional environment in accordance with the calculated 
energy propagation along the identified predetermined pathways which intersect said 
energy receiver (col. 2 lines 6-12). 
As per New Claim 115: 

Wallace discloses second calculator is operable to calculate an energy 
magnitude value (col. 8 lines 50-52) based on energy received (col. 3 lines 64) by the 
energy receiver (col. 7 lines 8-13). 
As per New Claim 116: 

Wallace discloses third definer is operable to locate a viewing plane (col. 2 line 2) 
within said three dimensional environment (col. 1 lines 20-23). 
As per New Claim 117: 

Wallace discloses second calculator is operable to determine, for each identified 
pathway that intersects said viewing plane (col. 2 lines 1-5), an angle of incidence of the 
pathway with said viewing plane, and to generate image data in accordance with the 
determined angles of incidence (Fig. 5). 
As per New Claim 118: 
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Wallace discloses second definer is operable to define a plurality of subsets of 
pathways (col. 7 lines 1-7; Fig. 1 element H), the pathways of each subset being parallel 
to each other and having a different orientation to the pathways of the other subsets 
(Fig. 1 element PI and H). 
As per New Claim 119: 

Wallace discloses second definer is operable to define said subsets such that 
each subset of pathways includes parallel pathways arranged in a rectangular array 
(Fig. 2 element H). 
As per New Claim 120: 

Wallace discloses second definer includes an indexer operable to index subsets 
of pathways in accordance with the direction of the pathways of each subset (Fig. 1 
elements R1-R7). 
As per New Claim 126: 

Wallace discloses first calculator is operable to process energy propagation 
information for a pathway with an intersection with an object, to identify one or more 
pathways onto which energy is to be propagated from said intersection pathway, and to 
generate energy propagation information for said identified pathway or pathways (col. 3 
lines 44-54). 
As per New Claim 127: 

Wallace discloses apparatus for generating data representing a three 
dimensional scene, the apparatus comprising; 
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a first definer operable to define a three dimensional environment for containing 
the three dimensional scene within which energy propagation is to be represented 
(Abstract lines 1-6); 

a second definer operable to define a plurality of predetermined discrete energy 
propagation pathways in a plurality of directions within the defined three dimensional 
environment, which pathways are independent of any defined viewpoint, object or 
energy source (col. 6 lines 45-58); 

a creator operable to create the three dimensional scene within the three 
dimensional environment by locating objects and energy sources within said three 
dimensional environment (col. 5 lines 57-63); 

a determiner operable to determine intersections between said predetermined 
pathways and said objects and energy sources within said three dimensional 
environment (col. 1 lines 61-67); and 

a data store operable to store data representative of said three dimensional 
scene, including data identifying said determined intersections (col. 2 lines 26-40). 
As per New Claim 128, 138, 146, and 155: 

The limitations of claims 128, 138, 146, and 155 have already been discussed in 
the rejection of claim 118. They are therefore rejected under the same rationale. 
As per New Claim 129,147, and 156: 

The limitations of claims 129, 147, and 156 have already been discussed in the 
rejection of claim 119. They are therefore rejected under the same rationale. 
As per New Claim 130, 148, and 157: 
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The limitations of claims 130, 148, and 157 have already been discussed in the 
rejection of claim 120. They are therefore rejected under the same rationale. 
As per New Claim 135: 

Wallace discloses calculator operable to calculate data defining propagation of 
energy along said predetermined pathways in accordance with said objects and energy 
sources and the intersections determined by said determiner (col. 1 lines 63-67) and 
wherein the determiner is operable to store, for each determined intersection, 
information defining energy propagation at that intersection (col. 2 lines 26-40). 
As per New Claim 136, 153, and 163: 

The limitations of claims 136, 153, and 163 have already been discussed in the 
rejection of claim 126. They are therefore rejected under the same rationale. 
As per New Claim 137: 

Wallace discloses apparatus for analyzing energy propagation within a three 
dimensional scene, comprising; 

a first receiver operable to receive data defining a three dimensional environment 
for containing the three dimensional scene (col. 5 lines 57-63); 

a second receiver operable to receive data defining a plurality of predetermined 
discrete energy propagation pathways in a plurality of directions within the defined three 
dimensional environment, which pathways are independent of any defined energy 
receiver, object or energy source (col. 6 lines 45-58); 
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a third receiver operable to receive data defining the three dimensional scene 
within the three dimensional environment by locating objects and energy sources within 
the three dimensional environment (col. 5 lines 57-68); 

a fourth receiver operable to receive data identifying intersections between said 
pathways and said objects and said energy sources within said three dimensional 
environment (col. 1 lines 61-67); 

a fifth receiver operable to receive data defining propagation of energy along said 
pathways (col. 6 lines 45-58); 

a definer operable to define an energy receiver within said three dimensional 
environment (col. 7 lines 8-14); 

an identifier operable to identify which of said predetermined pathways intersect 
said energy receiver (col. 5 lines 57-63); and 

a calculator operable to calculate energy received by said energy receiver in 
accordance with the energy propagated along the identified predetermined pathways 
which intersect said energy receiver (col. 2 lines 6-12). 
As per New Claim 139, 143, and 166: 

The limitations of claims 139,143, and 166 have already been discussed in the 
rejection of claim 115. They are therefore rejected under the same rationale. 
As per New Claim 140, 144, and 167: 

The limitations of claims 140, 144, and 167 have already been discussed in the 
rejection of claim 116. They are therefore rejected under the same rationale. 
As per New Claim 141, 145, and 168: 
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The limitations of claims 141, 145, 168 have already been discussed in the 
rejection of claim 117. They are therefore rejected under the same rationale. 
As per New Claim 142: 

The limitation of claim 142 has already been discussed in the rejection of claim 
1 14. It is therefore rejected under the same rationale. 
As per New Claim 154: 

The limitation of claim 154 has already been discussed in the rejection of claim 
127. It is therefore rejected under the same rationale. 
As per New Claim 162: 

Wallace discloses calculating data defining propagation of energy along said 
predetermined pathways in accordance with said objects and energy sources and the 
intersections determined in said determining (col. 1 lines 61-67) step and wherein said 
determining step stores, for each determined intersection, information defining energy 
propagation at the intersection (col. 1 lines 63-65). 
As per New Claim 164: 

The limitation of claim 164 has already been discussed in the rejection of claim 
137. It is therefore rejected under the same rationale. 
As per New Claim 165: 

Wallace discloses receiving data defining said plurality of predetermined discrete 
energy propagation pathways is operable to receive data defining a plurality of subsets 
of pathways (col. 7 lines 1-7; Fig. 1 element H), the pathways of each subset being 
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parallel to each other and having a different orientation to the pathways of other subsets 
(Fig. 1 element PI and H). 
As per New Claim 169: 

Wallace discloses generating a signal conveying image data generated by said 
image data generating step (col. 5 lines 29-33); and 

recording the signal either directly or indirectly (col. 2 lines 26-40). 
As per New Claim 170: 

Wallace discloses generating a signal conveying information defining said 
pathways, intersections of said pathways and propagation of energy along said 
pathways (col. 5 lines 25-29); and 

recording the signal either directly or indirectly (col. 2 lines 26-40). 
As per New Claim 171 : 

The limitation of claim 171 has already been discussed in the rejection of claim 
1 14. It is therefore rejected under the same rationale. 
As per New Claim 172: 

The limitation of claim 172 has already been discussed in the rejection of claim 
127. It is therefore rejected under the same rationale. 
As per New Claim 173: 

The limitation of claim 173 has already been discussed in the rejection of claim 
137. It is therefore rejected under the same rationale. 



C/a/7n Rejections - 35 USC § 103 
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8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 121-125, 131-134, 149-152, and 158-161 are rejected under 35 U.S.C. 
103(a) as being unpatentable over U.S Patent No. 5,313,568 issued to Wallace as 
applied to the rejection of claims 114-120, 126-130, 135-148, 153-157, and 162-173 
above in view of European Application No. 95938509.7 (International Application No. 
PCT/GB95/02798) issued to Wrigley. 

As per New Claim 121: 

Wallace discloses a reference plane (Fig. 3 element P). 
Wallace fails to discloses spherical coordinates. 

Wrigley discloses Apparatus in accordance with claim 120, wherein the indexer is 
operable to index subsets in accordance with spherical coordinates relative to a 
reference plane (page 6 lines 3-4; Fig. 5). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to combine the teachings of Wallace related to a global illumination 
technique fro generating three dimensional computer graphics employing ray tracing to 
compute form factor in radiosity with the teachings of Wrigley related to a method and 
apparatus for constructing an image of a notional scene. The motivation for doing so 
would have been more convenient to determine of a straight line paths intersect a 
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surface of the object or a zone of illumination and for each intersecting path determining 
the co-ordinates of the intersection nearest the viewing position and storing all 
intersections (page 2 lines 38-40). Hence a skilled artisan having access to the teaching 
of Wallace and Wrigley would have knowingly modified the teaching of Wallace with 
Wrigley. 

As per New Claim 122: 

Wallace discloses Apparatus in accordance with claim 121 , wherein the second 
definer is operable to define a larger number of pathways in directions at smaller angles 
to the reference plane than are defined in directions at larger angles to the reference 
plane (Fig. 4), such that the distribution of pathway directions within the three 
dimensional environment is substantially uniform (Fig. 3 element P). 
As per New Claim 123: 

Wallace discloses apparatus in accordance with claim 122, wherein the second 
definer is operable to define pathways such that the number of pathways defined in 
directions at a particular angle to the reference plane is substantially proportional to the 
complement of said perpendicular angle (Fig. 6). 
As per New Claim 124: 

Wrigley discloses Apparatus in accordance with claim 1 14, wherein the 
determiner is operable to store, for each determined intersection, information relating to 
the identity of the associated pathway and the object that the pathway intersects (page 
6 lines 44-45). 
As per New Claim 125: 
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Wallace discloses apparatus in accordance with claim 124, wherein the 
determiner is operable to store, for each determined intersection, information defining 
energy propagation at that intersection (col. 1 lines 63-65). 
As per New Claim 131, 149, and 158: 

The limitations of claims 131, 149, and 158 have already been discussed in the 
rejection of claim 121 . They are therefore rejected under the same rationale. 
As per New Claim 132, 150, and 159: 

The limitations of claims 132, 150, and 159 have already been discussed in the 
rejection of claim 122. They are therefore rejected under the same rationale. 
As per New Claim 133, 151, and 160: 

The limitations of claims 133, 151, and 160 have already been discussed in the 
rejection of claim 123. They are therefore rejected under the same rationale. 
As per New Claim 134, 152, and 161: 

The limitations of claims 134, 152, and 161 have already been discussed in the 
rejection of claim 124. They are therefore rejected under the same rationale. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patent No. 5,729,672 issued to Ashton et a/. 
U.S. Patent No. 5,488,700 issued to Glassneret ai 

1 1 . Any inquiring concerning this communication or earlier communication from the 
examiner should be directed to Kibrom K. Gebresilassie whose telephone number is 
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(571) 272-8571. The examiner can normally be reached on Monday-Friday, 8:30 am to 
4:30 pm. If attempts to reach the examiner by telephone are unsuccessful, the examiner 
supervisor, Kamini shah can be reached at (571) 272-2279. The official fax number is 
(571 ) 273-8300. Any inquiring of a general nature relating to the status of this 
application should be directed to the group receptionist whose telephone number is 
(571)272-3700. 



Kibrom K. Gebresilassie 

Patent Examiner 
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